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By Edwin J. Penas, s 
District Extension Specialist (Soils) JACKS 
Cropland in Nebraska flooded by heavy runoff from melting snow may be deficient in nitrogen. 
Bottomland soils are usually more fertile than upland soils but flooding can create a serious nitrogen 
deficiency problem in these soils. 
Corn, sorghum and small grains commonly show typical nitrogen starvation symptoms after flooding. 
This is because soil that is completely waterlogged may lose much of its available nitrogen. 
Nitrogen Leaches 
The nitrate form of nitrogen is water soluble and moves freely with water. As water percolates into the 
soil, nitrate nitrogen is leached downward. At least part of the nitrate nitrogen is carried as deep as the 
water moves into the soil. 
Flooding may put as much as 6 to 10 inches (15-25.5 em) of water into the soil. In a silt loam soil, this 
means that some nitrate nitrogen could be carried to a depth of 3 to 5 feet (90-150 em). A sandy soil would 
allow the nitrate to be carried to twice this depth, or well beyond the reach of roots of most crops. 
Nitrogen Vanishes 
Nitrate nitrogen is also subject to gaseous losses. This occurs in waterlogged soils. Certain 
microorganisms in the soil are able to decompose organic matter in the absence of oxygen. They take their 
needed oxygen from the nitrate nitrogen, and thus convert nitrate nitrogen to a gaseous form of nitrogen. 
This conversion of nitrate nitrogen to gaseous nitrogen is called denitrification. Gaseous forms of nitrogen, 
except for ammonia, are not held by the soil. Thus, these nitrogen gases are lost to the atmosphere. 
How Much Nitrogen Is Lost? 
The amount of nitrogen lost because of flooding is very difficult to predict. It will depend on the 
amount of nitrogen that was present in the soil in the nitrate form and the depth of water penetration. 
If the flooding occurs from rapid snow melt, all carry-over nitrogen from previous crops is subject to 
loss. Also, any fall-applied nitrogen that was applied in the nitrate form, or that had time to convert to 
nitrate, is subject to loss. If anhydrous ammonia was fall-applied after soil temperature was 50° F (10° C) 
or less, losses should be small. 
If flooding is due to excessive rains in the spring after crops are planted, nitrogen losses are likely to be 
greater. Again, all carry-over nitrogen from previous crops is subject to loss. Also, a greater portion of the 
nitrogen applied for the current crop is likely to be in the nitrate form and thus could be lost. 
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Soil Sample 
Loss of nitrogen by flooding cannot be predicted accurately; however, soil sampling can assess the 
amount of nitrogen that is present in the soil. Where flooding occurs before crops are planted, soil samples 
can be collected and tested. These tests will give a reliable basis from which to apply nitrogen fertilizer. 
If f~ooding occurs after the crop is growing, soil sampling is still suggested. It may be necessary to apply 
a small amount of nitrogen (20 to 30 pounds of nitrogen per acre) to help the crop recover from flooding 
and allow the crop to grow until more nitrogen is applied if soil tests indicate the need . 
. 
Soil tests will only measure the nitrate nitrogen content in the soil. Ammonium nitrogen determination 
requires a separate test. When soil tests show low nitrate nitrogen in soils that were flooded and anhydrous 
ammonia had been applied, special interpretation is required. Either an ammonium test needs to be run on 
the soil or else the likelihood of nitrification of the ammonia must be estimated. If the ammonia was 
applied in late fall with cool soil temperatures and the flooding is a result of snowmelt, the loss of nitrogen 
from the fall-applied ammonia is likely to be quite small. If flooding occurs later in the spring, after soils 
have warmed, an ammonium nitrogen test would be helpful in determining the amount of fertilizer nitrogen 
remaining in the soil. 
Sample Deep 
Top soil samples are not adequate for assessing the nitrogen status of the soil. Samples need to be taken 
to a depth of at least 3 or 4 feet (90-120 em) in soils that have been flooded. If coarse sand or gravel exists 
in the subsoil, sampling into these layers is not suggested. Plant roots will not readily grow in these 
materials. 
Soil samples for nitrogen tests should be collected in 1 or 2 foot (30-60 em) increments, and each of 
these increments should be kept separate. This procedure will allow the determination of the amount of 
nitrogen in the soil and at what depth. Also, many cores need to be taken from a field to more accurately 
determine the average amount of nitrogen present in the soil. 
The reapplication of nitrogen fertilizer on fields that have been flooded should be based on soH tests. 
Application made without soil test information may not only be needlessly expensive, but may result in the 
waste of natural resources and contribute to environmental pollution. 
Contact your county extension agent for more information. 
